Mitochondrial functional changes during hepatic hyperplasia and azo dye carcinogenesis.
Resting and active-state respiratory velocities, respiratory control, high amplitude volume changes, and latent ATPase activities were examined in hepatic mitochondria from rats fed 3'-methyl-4-dimethylaminoazobenzene (3'MeDAB) for production of liver tumors and from rats in three phases of liver regeneration subsequent to subtotal hepatectomies. Tetrabutylammonium bromide, a lipophilic probe capable of selectively inhibiting phosphorylating oxidation or uncoupling oxidation from phosphorylation, was used to detect subtle alterations in lipophilicity characteristics of the organelles and it was concluded that mitochondria from pre-hyperplastic, hyperplastic, and neoplastic tissues had a higher than normal degree of membrane lipophilicity at specific functional sites. Control of respiration by ADP was markedly augmented in all experimental groups; this behavior, plus depressed sensitivity to swelling agents and energized contraction, were similar in mitochondria from hepatomas and from 3-day regenerating livers. These mitochondrial functions were even more pronounced, however, in cells in pre-hyperplastic states (6 and 16 h subsequent to partial hepatectomy). Many forms of liver damage result in mitochondrial alterations which elevate the capacity for oxidative phosphorylation. Such changes associated with induction of azo dye oncogenesis are mimicked by the degree of hyperplasia in the tissue following the first mitotic wave of regeneration; implications relevant to hepatocarcinogenesis are discussed.